Participation of extracellular signal-regulated kinases 1/2 in osteoblast and adipocyte differentiation of mesenchymal stem cells grown on titanium surfaces.
Osteoblasts and adipocytes coexist in the implantation site and affect the process of titanium (Ti) osseointegration. As extracellular signal-regulated kinases 1/2 (ERK1/2) are involved in osteogenesis and adipogenesis, the aim of our study was to investigate if the effects of Ti surface topography on osteoblast and adipocyte differentiation are modulated by ERK1/2. The experiments were conducted based on the effect of the ERK1/2 inhibitor, PD98059, on mesenchymal stem cells (MSCs) grown under osteogenic and adipogenic conditions on Ti with nanotopography (Ti-Nano) or on machined Ti (Ti-Machined). The results showed that, in general, ERK1/2 inhibition favored osteoblast and adipocyte differentiation of MSCs grown on Ti-Machined. In MSCs grown on Ti-Nano, ERK1/2 inhibition upregulated the expression of alkaline phosphatase and osteocalcin and reduced extracellular matrix mineralization. In terms of adipocyte differentiation, ERK1/2 inhibition elicited similar MSC responses to Ti-Nano and Ti-Machined, upregulating gene expression of adipocyte markers without affecting lipid accumulation. Our results indicate that, under osteogenic and adipogenic conditions, the responses of MSCs to Ti surface topography in terms of osteogenesis and adipogenesis are dependent on ERK1/2. Thus, a precise modulation of ERK1/2 expression and activity induced by surface topography could be a good strategy to drive the process of implant osseointegration.